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.per million (ppm) to I 00 ppm. 



In yet another aspect, the composition further comprises Oxyrase TM in 
an amount ranging from about 0.05 U/mL to 0.5 U. . .herein. 

An anti-microbial of the invention is sodium azide. Preferably, the 
amount of sodium azide is less than about 0.09 % based on weight per 
volume (w/v) . 

The preferred amount of sodium azide is about 0.9 g/L. 

Alternatively, the amount of ProClinTm ranges from about 1... 

..reference composition may also include a secondary antioxidant 
TM 

such as, but not limited to, Oxyrase . As would be understood by the 

skilled artisan, based upon the disclosure provided herein, Oxyrase TM 

does not affect stability of a reference composition at a level of TDPA 

greater ... comprise TDPA, is as follows. 

4.0 g/L TDPA 

0.9 g/L sodium azide 

40- ppm ProClinTm 

Oxyrase TM was added 
in a buffer comprising HEPES, approximately pH 7 . 4 (pH ranging 
from. . . 



Claim 

... 18. The reference composition of claim 6, said composition further 
comprising an amount of sodium azide less than about 0.09% 
(weight /volume) . 

19 The reference composition of claim 6, said. . . 

. . . to 

1 00 ppm. 

20 The reference composition of claim 6, said composition further 
comprising Oxyrase TM in an amount ranging from about 0.05 U/mL to 0.5 
U. . . 
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Claim 

... fragments), and an inhibitor of the respiratory electron transport 
system, such as a salt of azide , cyanide or like compounds. It was 
found that the inclusion of an inhibitor (or ...unaffected. 
9 

This discovery was then applied to biocatalytic oxygen reducing agents 
such as the Oxyrase microbiological products. However, the inventors 
were not optimistic about the outcome since the essence of ... invention 
without departing from the spirit and scope thereof. 
A. Comparison of Broth Cultures with Azide 

An initial test was done to determine if anaerobes would grow at azide 
concentrations that inhibited common facultative microbes. Azide (N@-) 
is an inhibitor of the electron transport system where it prevents the 
reduction ofln this test, sodium azide was added to 5 ml Brain Heart 
Infusion ("BHI") broth tubes at a final concentration of 0 . 1 mg/ml. 
Oxyrasee for Broth consists of sterile membrane fragments obtained from 
Escherichia cofi. To each tube 
19 

was added Oxyrasee for Broth to create an anaerobic environment. 
The tubes were then inoculated with stock cultures. . .See Table 1). 
Table 1 

Growth of Selected Anaerobes and Facultative Microbes 
in Broth Containing Azide 
Culture Observation OxyPlate'rm 
Un-inoculated Control No Turbidity 
Anaerobe microbes 

Bacteriodes fragilis Bifidobacterium adelocentis ... activity of 

the Oxyrase' was 

determined with the Gilson Oxygraph and the results expressed in 
Oxyrasel units (See Table 2) . 
Table 2 

Oxyrase Activity at Various Concentrations of Azide 

Time Oxyrase Activity 

Azide Concentration 

1.0 mg/ml 0.1 mg/ml 0.01 mg/ml... 



..90 min 115 Wm[ 115 u/ml 115 U/Ml 

These results clearly show that Oxyrasee activity is resistant to at 
least IOX the concentration of azide that inhibits growth of cells of 
E . coli under anaerobic conditions. Growth in anoxic broth was inhibited 
by 0.1 mg/ml of 

azide , and possibly less. These results show that the OxyraseP Enzyme 
System can be used to generate anaerobic conditions in the presence of 
high concentrations of azide without any apparent effect on the 
activity of the enzyme system of the biocatalytic oxygen reducing agent 
of OxyraseP . 

C. Effectiveness of Azide in Agar Plated Media for Preferentially 
Inhibiting Facultative Microbes 

Isolation and purification of microorganisms is... that lies at the heart 

of the 

22 

science of microbiology. The inventors found that azide could be used 
in 

anoxic broth to preferentially inhibit facultative microbes. 
Subsequently, the inventors sought... 

..on solid agar medium. 

A series of test OxyPlateSTM were made containing Brucella medium 
with Oxyrasee and different concentrations of sodium azide (0.01 
mg/ml, 0....are presented in Table 3. 
Table 3 

Grpwth of Select Anaerobe and Facultative Microbes 
on Azide Containing OxyPlateTm 
Growth on Azide OxyPlate'rm 

Azide Concentration > 0 0.01 0.02 0.04 
mg/ml mg/ml mg/ml mg... plate with P. 

mirabilis. The inventors noted that under anoxic conditions and at 
concentrations of azide above 0.1 mg/ml and when P. mirabilis is 
diluted to isolated colonies, swarming is inhibited. This effect of 
azide provides an ...isolation of anaerobes in the presence of P. 
mirabilis . 

D. ^ Observations on the Effect of Azide Concentration on Broth 
Cultures 

The inventors next set out to determine the range of azide 
concentrations that are effective in anaerobic broth culture. Brain Heart 
Infusion (BHI) broth medium was prepared by adding azide at different 
concentrations. Oxygen scavenging membrane fragments, i.e. Oxyrase 1 for 
Broth, was added to each tube prior to inoculation to reduce the 
environment 

and...370C before the following 
observations were made (See Table 4) . 
24 

Table 4 

Effect of Azide Concentration of Broth Cultures 

Azide Concentration 
Culture 0 mg/ml 0.01 0.02 0.04 
mg/ml mg/ml ... being facultative microbes. 
30 

To tubes containing 5.0 ml of BHI broth were added Oxyraseo for Broth 
(1 drop per ml of medium) which creates and maintains an anaerobic 
environment . . . 



. 0*. 1 mg/ml, 0.2 mg/ml and 0.4 mg/ml with sodium azide . 
Each tube was inoculated with 0.1 ml of the mixed suspension of 
microbes. The ... inoculated tubes were incubated at 37 M C for 48 hours. 
Observations: Control tubes, not containing azide , were heavily turbid 



throughout the broth from the bottom of the tube to the top... 
Thioglycollate broth tubes to Standard 
Thioglycollate tubes 

AnaSelect" Thioglycollate broth tubes contained the poison sodium 

azide as describe in this invention. They were made by adding oxygen 
scavenging enzyme fragments , i.e. Oxyrasee for Broth, containing sodium 

azide to ... in the 
routine procedure for analyzing patient specimens in a clinical 
laboratory. Thioglycollate tubes containing Oxyrase ' for Broth were 
incubated aerobically because the Oxyrase creates and maintains an 
anaerobic environment within the tubes. The same specimens were 
inoculated into... 
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oxidase, diphenyleneiodonium chloride (DPI) . Oxyrase , an enzyme mixture 
that consumed or depleted oxygen in the incubation solution, 
significantly increased intracellular... 
...by DPI. Moreover, chemical hypoxia due to blockade of oxygen-dependent 
tubular metabolism by sodium azide also activated NADH oxidase to 
produce 02.- within TALH cells. Based on these results, we... 
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[...0141] AnaSelect (TM) Thioglycollate broth tubes contained the 
poison sodium azide as describe in this invention. They were made by 
adding oxygen scavenging enzyme fragments, i.e. Oxyrase (R) for Broth, 
containing sodium azide to Thioglycollate broth medium. These tubes 
were included in the routine procedure for analyzing patient specimens in 
a clinical laboratory. Thioglycollate tubes containing Oxyrase (R) for 
Broth were incubated aerobically because the Oxyrase (R) creates and 
maintains an anaerobic environment within the tubes. The same specimens 
were inoculated... 
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In yet a further aspect, the composition further comprises an amount of 

sodium azide less than about 0.09% (weight /volume) . 

In another aspect, the composition further comprises ProClinTm. . . 



.anaerobius on the plate in contrast to the obvious growth, albeit low, 
in the tube. Azide was bacteriostatic for the facultative microbes. 
Even though they did not grow in the presence of azide in anoxic broth, 
they retained their viability as determined by the numerous colonies on a 



.0090] B. Assays of Oxyrase (R) with Azide 



[. . . 



.experiment describe above had several unexpected outcomes. One was the 
sensitivity of Escherichia coli to azide while the Oxyrase (R) Enzyme 
System, which is obtained from E. coli, is insensitive to the same amount 
of azide . The inventors then set out to determine the affect of azide 
on the Oxyrase (R) Enzyme System. Three concentrations of azide (1.0 
mg/ml, 0.1 mg/ml, and 0.01 mg/ml) were tested for its affect on Oxyrase 
activity as measured polargraphically with a Gilson Oxygraph. This 
instrument measures dissolved oxygen concentration and records it with 
time. Standard conditions used to measure Oxyrase (R) activity were 
chosen. An amount of Oxyrase (R) was mixed with the stated 
concentrations of sodium azide in tubes and incubated at 37 degree C. 
for up to 90 minutes. Samples were taken at 0 time, 45 minutes and 90 
minutes of incubation. The activity of the Oxyrase (R) was determined 
with the Gilson Oxygraph and the results expressed in Oxyrase (R) units 

(See Table 2. . . 

.0092] These results clearly show that Oxyrase (R) activity is 
resistant to at least 10X the concentration of azide that inhibits 
growth of cells of E. coli under anaerobic conditions. Growth in anoxic 
broth was inhibited by 0 . 1 mg/ml of azide , and possibly less. These 
results show that the Oxyrase (R) Enzyme System can be used to generate 
anaerobic conditions in the presence of high concentrations of azide 
without any apparent effect on the activity of the enzyme system of the 
biocatalytic oxygen reducing agent of Oxyrase (R. . . 
.0093] C. Effectiveness of Azide in Agar Plated Media for 
Preferentially Inhibiting Facultative Microbes... 

.technique that lies at the heart of the science of microbiology. The 
inventors found that azide could be used in anoxic broth to 
preferentially inhibit facultative microbes. Subsequently, the inventors 
sought . . . 

.0095] A series of test OxyPlates (TM) were made containing Brucella 
medium with Oxyrase (R) and different concentrations of sodium azide 
(0.01 mg/ml, 0.02 mg/ml, and 0.04 mg/ml). A drop... 

.0097] D. Observations on the Effect of Azide Concentration on Broth 
Cultures . . . 



.0098] The inventors next set out to determine the range of azide 
concentrations that are effective in anaerobic broth culture. Brain Heart 
Infusion (BHI) broth medium was prepared by adding azide at different 
concentrations. Oxygen scavenging membrane fragments, i.e. Oxyrase (R) 
for Broth, was added to each tube prior to inoculation to reduce the 
environment . . . 

.0119] To tubes containing 5.0 ml of BHI broth were added Oxyrase (R) 
for Broth (1 drop per ml of medium) which creates and maintains an 
anaerobic. . . 



.0.1 mg/ml, 0.2 mg/ml and 0.4 mg/ml with sodium azide 
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